Growth of hygroscopic aerosols in a model of bronchial airways.
Experiments have been performed on the "breathing" of micron-size hygroscopic aerosols in and out of a four-generation model of the bronchial tree. Comparison of the experimental results on aerosol growth in the model with the classical theory for dilute aqueous solutions of nonpolar salts shows a) that the theory is applicable to conditions in the airways, b) that to a high degree of approximation the process represents deposition followed by growth, and c) that there is a significant amount of trapping of particles near their equilibrium size in the deeper model tubes. These experiments are the first to verify that the classical particle growth theory is applicable to the particle sizes and environmental conditions present in the human airways during hygroscopic aerosol therapy. This theory will be useful in designing an optimal hygroscopic aerosol delivery system, but several questions including the method of generation and the effect of drug solutions on particle equilibriums remain to be answered.